We apply the extended s-f model to magnetic pseudobinary alloys. We calculate the Curie temperature and magnetic moment in the paramagnetic state as functions of concentration x. The calculated quantities are in good agreement with the quantities experimentally measured for Εu1-xGdxS, Eu 1 -x Gd x Se, Rex Gd1-x Αl2 (Re = Dy, Ho, Er, La, Lu, Y), Gd(Αl1-xMex)2
Introduction
In the papers [1, 2] the extended s-f model has been succesfully used to explain the observed direct current (d.c.) conductivity dependence on temperature and the Curie temperature dependence on applied pressure for EuO. The model can be, however, applied to a more wide class of materials as e.g. normal-valent or intermediate-valent magnetic rare earth compounds and alloys. One of the most striking properties of the extended s-f model is "self-production" of the indirect exchange interaction between 4f electrons even if the direct 4f-4f exchange is absent in the model [1, 2] .
In the present paper we consider an alloy whose constituents can be described by the extended s-f model as e.g. disordered magnetic rare earth alloys [3] [4] [5] [6] [7] [8] [9] [10] [11] . We calculate the Curie temperature and the magnetic moment in the paramagnetic state as functions of the concentration of the alloy.
Magnetic susceptibility
The Hamiltonian of the extended s-f model (cf. e.g. [2] Using the formulae (24) and (25) from [2] (Uf→∞ ) it is easy to find the total susceptibility:
where Α is a function of the model parameters and temperature (A = A(Ef , g, V, W, μ, T), W is the bandwidth of the conduction band) and Τc is given by the implicite equation of the form:
and determines the Curie temperature of our system. Equation (8) coincides with the equation for TC used in [2] . Both Α and the equation for ΤC are very complicated and cannot be presented here.
The equation for the chemical potential has the same form here as in [2] :
In Ref. [2] we have shown that our system, where no direct 4f -4f exchange interaction is present, behaves like an effective Heisenberg ferromagnet with effective exchange integral of indirect origin. For such an effective medium it is easy to find the magnetic susceptibility:
The comparison between (10) and (7) gives the effective magnetic moment:
Solving numerically the system (8) and (9) we can calculate (11) . The result of such a calculation is vizualized in Fig. 1 , where, for simplicity, we show the dependence of the magnetic moment at Τ = Τ versus the position of the 4f level E; for different hybridization parameters V. It is interesting to note that the ferromagnetic area in the phase diagram of the model where Τ ψ 0 coincides with the area where μeff(T = TC) ≠ 0 (see Fig. 1 in [1] ). In the paramagnetic state μeff(T>ΤC)> 0.
Effect of alloying
The general expression for the magnetic moment (11) and the equation for the Curie temperature (8) can easily be used to consider an alloy Re(1)1-xRex(2)... , where two magnetic rare earth elements Re( 1 ), Re( 2 ) are magnetic, and to both of them the Hamiltonian (1) can be applied. In this case we have to consider two extreme regimes for the parameters of the model describing the alloy It is easy to see that the equation for the Curie temperature (8) (14) and (16) we get TC = TC(x) and from (15) the effective magnetic moment μeff = μeff(x). The results are depicted in Fig. 2(a), (b) , where the total number of conduction electron8 (rhs of (16)) has been taken to be an increasing or decreasing function of x. The dependence of the Curie temperature on the concentration x, presented in Fig. 2(a) is very similar to the measured for Eu1-x Gdx S, Eu1-xGdxSe [3] [4] [5] , Re1-xGdxΑl2 (Re = Dy, Ho, Er, La, Lu, Y) [6-10], Gd(Al1-x Mex )2 (Me = Cu, Ag, Pd, In, Sn ) [9] [10] [11] . Also the magnetic moment as a function of x (Fig. 2(b) ) behaves very similar to the measured one in [ΙΙ] .
An alternative treatment of the magnetic rare earth alloys has been discussed in [12] . The application of this formalism has been given in [13] and [14] for Gd1-x Rex Al2 (Re = Dy, Ho, Er) and in [8] for Re1-x Gd x Al2 (Re = La , Lu, Y). The use of the multiband s -f model in application to the magnetic properties of Gd(Al1-xMex)2 (Me = Cu, Ag, Pd, In, Sn) has been given in [15] .
